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Biogerontechnology	and	Assistive	Technologies
(source:	Fatronik	2007)

Age %disabled

60 13%
70 22%
80 42%
90 65%



Human	Centered	Robotics:
The	study	of	machines	and	
robotic	systems…	

…	with	high	mobility	and	sensing	
to	assist,	augment,	or	represent	
humans…	

…	in	any	way	that	will	increase	
productivity,	security,	health	and	
social	comfort.
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“Robot”	productivity



Dreamer	means:	No,	I	don’t	know	you



2014	Concept	on	Shared	Equipment

C.L.	Fok,	F.	Sun,	M.	Mangum,	A.	Mok,	B.	He,	L.	Sentis, Web	Based	Teleoperation	of	a	Humanoid	
Robot, arXiv:1607.05402	[cs.RO]



Democratizing	Robots	via	
Smart	and	Shared	
Educational	Content

Devices



Snapshots



Surveys	+	Information	eXperience



Apptronik’s	role



Course	Decision	and	Control	of	Human-
Centered	Robots



Let’s	change	topic...
Embodiment



UT	Testbeds
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Original	UT-SEA	testbed UT-SEA	Version	2	testbed



Specifications

17



2013	adoption
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Rehabilitation	Systems
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X1	Mina	Exo
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The	making	of	Valkyrie



Valkyrie	Program



So,	what	are	we	doing	today	;)



NASA	Space	Robotics	Challenge

Mission	2	SRC:	The	Human	Centered	Robotics	Lab	+	various	UT	Austin	Students



Other	Productivity	Tasks



Product Development and 
Sales

Robotic Engineering
Solutions Center

Humanoid Robot 
Program

REVENUE R&D

Objective:
Design and build a 
humanoid robot
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Actuators

Axon Control Circuits

Liquid Cooling System

Human Touch Sensing

Centralized Actuator  
Control Software

Whole Body Control

Hardware

Software

Provide robotic 
engineering design 
solutions to industry and 
government.

Hardware Solutions

Software Solutions

Service Model

$





Building	systems	for	agility



Liquid	Cooled
Viscoelastic	Actuator



More	to	come



Center of mass surface manifold

(PIPM dynamics)

Agility is Key Interest...
Dynamic Locomotion



Keyframe states

Initial	Conditions	
/	Keyframes

Phase	Portrait	Center	of	Mass



Motion	planning

Like	calculating	the	timing	for	
bouncing	in	gymnastics…	but	
simpler



Example:	Extreme	Maneuver	from	
Human	Demonstration

FWD

BWD

Apex

Apex

FWD



Tangent Manifold



Optimal Control



Estimation	of	Recoverability	Bundle



Unsupported	Dynamic	Balancing



Planner	Synthesis

● Traverse	unstructured	environments	dynamically	by	using	all	limbs.
● React	to	diverse	dynamic	events by	making	sequential	switching	decisions.
● Satisfy	all	the	required	specifications	in	a	provably-correct	manner.



Contact Decisions for Constrained Environments
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Logic based planner structure



Temporal	Logic	For	Locomotion

An	open	finite	transition	system	is	a	tuple

Polynomial	
ComplexityGeneralized	Reactivity	[1]	formalism	for	tractability

Final	goal	of	the	planner:



Manually	creating	an	automaton	would	be	challenging...



Integrated	Task	and	Motion	Locomotion	Planner
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